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Abstract (Basic) 
Abstract (Basic) : 

NOVELTY - A 
(a) forming 
in sequence FI, 
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nucleic acid is synthesized by: 

a region at the 3 ' -end of a target sequence, containing 
F2C and F1C; 

(b) forming the loop; 

(c) annealing to an oligonucleotide containing F2 at its 3 '-end, 
then synthesizing the complementary chain using a DNA polymerase; and 

(d) repeating the process with the complementary chain on sequences 
Rl, R2C and R1C 

DETAILED DESCRIPTION - A method for the synthesis of a nucleic acid 
is new by: 

(a) forming a region at the 3 ' -end of a target sequence, containing 
in sequence FI, F2C and F1C, and capable of forming a loop by annealing 
of FI to. its complementary sequence F1C; 

(b) forming the loop; 

(c) annealing to an oligonucleotide containing F2 at its 3 ' -end, 
then synthesizing the complementary chain using a DNA polymerase; and 

(d) repeating the process with the complementary chain on sequences 
Rl, R2C and R1C. 

INDEPENDENT CLAIMS are also included for: 

(1) primers for the synthesis; 

(2) methods for the detection of a nucleic acid sequence in a 
sample by amplification as described, using a labeled probe containing 
a sequence complementary to the loop region of the target; and 

(3) kits for these methods. 

USE - Efficient and highly specific method for isothermal 
amplification of a target nucleic acid sequence using a simple reagent 
mixture . 

DESCRIPTION OF DRAWING (S) - The drawing shows step (a) using the 
target DNA sequence, and the primer containing F1C and F2 . 
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(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution. A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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$&©£$££ 

fHMSf ff 

*> tt \&m t & hi© # a* a * * "& "c * ^ * * s ° 

t ft S o Wtoate^fciBlB'*"****©-* 3 ^^ PCR(Polymerase Chain 
Reactibn)&#*0 6 ftt ^ 5 (Science,230, 1350-1354, 1985 ). PCR in vitro 

& o T £ A L L TUftfe LT U S "5 3 > ^ 5 * - a S 

7/ AilMR©&JK£ff-3?« lJSS#SHSNPs; single nucleotide polymorph 
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i»)©»««aB£ftTl>a.77<f T-©tti6E*JC SNPs ZStsXolzmtt 
ZZtlZH^Z PCR Lfc SNPs ©^m^Rl^T-feSo t&fcfc, Effc£fifctf 

UPCRCiJUTtts 7v&-mr>X&%ffi&l&tffit>tlXl£-z>tz®£lZ&. *© 

ifcttHui^^^nT^So u^ot, pcr § snps (Dfouuzmmt 
-15^) a— viz&^Kmm&mxmbmmbznz^Zo lcr& (ugase chai 

n Reaction, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
s), 1993, 51:9, 821-6) t±, m&ttt6l.fbZmm±G.ii^Xm&TZ 2o©7P 

ttT?*&V^OT?s l^^©#4^WllPJOfi^i:fi:5„ LCR 
Lfc«**fc»Si:0^llfc»*«l»4 t i&»i:«:Sii:<p&, PCR %£Hi;lM 

&*Wix^z>> lcr cot^it ww-rsro-roiaiKi^^yrftiH!^ - 

ttm^rftB^lttlSa LT«HI«I*EW«l*oDNAftit«|-r*3SFi*K:H:. SDAS 
(Strand Displacement Amplification) [Proc. Natl. Acad. Sci. USA, 89, 392-396 ;1 
992] [Nucleic Acid.Res. ,20, 1691-1696 ; 1 992] fcof fcftT^SoS 

da&«u & smsie^ ©3' v-t&m&i&t Lxmmm^ 
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iz&tf z ^ip] s« t x w z o 5' fflj© 2 *iMgp^^gf tc^$ titcmmmt «t 

oT^(displacement)^ti-5^i:^?)SDA^i:ii?{i'n-CVNSo SDA&"e(±. 7*7 
& to Mg£m £ £ o T & <b £ ft S - * 7 ^ffiMII^O® ^ t ft 5 3' -OH 

o*»>u sumx&ffiwWkmcDmkxv etan^ >m~v tz^t 

Tv7(Dwmx$>z>o ztz, m^mmmiz£-ox2*m<Dwmx&tz<-y 
wmx (i-&fr*>-jj<Dffitztf(Dwm) *'fT?tztt)<z, -jjoffiizimmmit 
izm&zft-o x o iz&f&vmomnt lx a^^-dNTP© J: o um?mmfo**m 
u&t:mfci:&e>&^o z.<Dtz®>. smz&%m^&m±?im<D®.WLt\mti:^tzm 

ofc*Jfflfi$lJI&£ft£o ZtzZOtilZ&^XbZlZ b7*y7-<DgE£#7-t^£ 

iz- v z mxcotz t&<Dfflmmm-mmim t m dmpja^si s ainm^fe 

m$&^J£M£^^ir3$$?©*i*i£&^ bts NASBA( Nucleic Acid 
Sequence-based Amplification^ TMA/Transcription Mediated Amplification & 

tt>mxhzw&mxfo%o nasba (3u torna siim^t T7 rot-^- 

g^jD U 7- P - 7* X' DNA U ^ 7 — tf £ «t 5 DNA & J# £ *T I K - tl £ 1 £ 8 2 

^t-d-^t- 2 u Mrs 2 *m dna zmmtLx n rna * u ^ 7— t* 

lz£2>m , 5Zfi£>-£X%m(D RNA £tg$|-f 5SJ;&mT-$) § (Nature, 350,91- 
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92,1991), NASBA & 2 £$i DNA %%f&TZ < O*0iP««ttxa*R* 

&&fg£& RNaseH, DNA^'J^v— b\ * UT T7RNA # U * 7— tr£^ofc£ 
SOiiCi^t) ti^>I t * 5 C h * SDA tittCn^ h©ffiiT?H:^fU 

fct^Kx RCA(Rolling-circleamplification)tP?^5^^T-(i, 4fll$i£Si2 
^J©#iSETTvi K D y ^ 7D-7(padlock probe 

fcl#$i© DNA £«*^UT£j«T?gS£fc#ij*<*ftfc(Paul M.Lizardi et 
al, Nature Genetics 19, 225-232, July,1998) 0 RCA Ti3\ UC^'J^^^U 

$?#£/&£ft£ 0 c© i *ntsi8t*f uticr? ^ ■?-*7--)i$vxz<d 

»tt«*©as«S*6fc:«#L-C*0* ^©^S^IiJ^fii^tc LCR fcHCU^T- 
3' -OH ©flM&fcHSHUBtcttLTtiU 3'*j«CPI-^±OJgSia?iJt:ffl«id«j3& 
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71,29-40,1 988 )„ ZO&dfc^TV >Jl/— 71? £ tt N St5iSi:L/feliffi|^ 
$#*Tfcft, ^M^HfiE^J-e^^nfel*^^^^^ So tztttt 
PCT/FE95/00891 T-tt, 4§M6<]^ME?iJ^^MLfe*i®gi3^^[Hl-$I±t^^- 

(base pairing) ^^Yi UTte»-C(5j-^±T-liS^-^^«fi£-rS * 7ifi& 

ft & sjs»* ft »*r s fc © t a, «$&£&&#©»£##» e, n 5 * © t # 
zn&m*&mm&£^z.z>o mtz, 4 -?-©£$ £**itc# 521* 

aiW*«J«e^J*SJte©qrilttK:*^Ttt^<iD PCT/FR95/00891 £®ffi(Dfflm& 

s^o 0 dna #v*7-v<D®m£tebte^&m<£mn*7 : 7'(-?-£i, 
© 7 p * * ©(3 u tf l &&mn ^ r t- >«©$jii § # o & 

*y=r**l/tf*-Kj&«iWJ8£il,S 5-211873) 0 U^L^tif,!! £Mg[ 

£*&© 3' -OH ©&&tt&{te«&£qrfi6fc-f St>©-efctfci^ 10- 
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510161(W096/I7079)££^Tfciu RNA stf U / 7— teX J: otte^Sft* DNA 

m^mm^nxi^o zo^mx-it, rna^©ie¥^ RNA*»e>DNA^oatig¥* 

%M©ils 

«ltftiSUt«li!l»Ctt#Lft^«l^*fc*ffl-e»Sc:i:fcJ»BUfc 0 £©<fc3& 

<dzo iz&mmtitte 5 3' -oh *^i&f a fe»f3«fcflb©#*siBA«s**nso 

^CT'*^BJ#e>(is &»©r7D-*-i:tti;ofc<R&Sfc«fre. 3' -OH© 
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©£/&££„ 

a)B-«±©-filJF 1 c(;7^bf5ci:^ISMF 1 £ 3' ^igtcUfS 
x., cofg*SF l#F 1 clcr--;ut «fcoT, ttX^tt^^RTIBft 
M$f 2 c s^tr^-rsJBfig-r set s««s^sxg 

a 

c)fS#JF2 cfCfflj«fi<j&iB»e>&£F 2£ 3' «;=f** 
yy?— g«cJ:*ffl«|«|^B84ff-3T, lib) ^£fiS3ftfcffl»«*«&-f 

JMtefifcfcfToTx lie) T£fi&3ftfcffi**4B&TSlS 
C 2D x«d) C*'t>Ts ^fi&S^^ttR l c{CT--;u-T5c^2y-e^5^ 
-«±«>3'*JBK:$4"r5fii«R l-eftO,E 1#R 1 ct7r-;i/t5ct 
C«t-3T**Jtlg^TOft««R 2 c Z$tV\'-7'WB!$,£tiZ> C 1 } fclB 

©©#&<> 

C3D {J>fc<fcfc£TF©2o©«#X2:J3J;tfX 1 cfcti^n, X2©5' 
X2 :ft£©Jg£K9J£#o*8K©ftjec©«j!$X2 cCffiMIIPj^ 

X 1 c :«FJtOJWtffi5«ftKf3ttKK:*ttS««X 2 c© S'fflJfc&g-rsSMS 

XI cfcJW«t:BH5iaa6EW*»o*« 

C4D Ifia) CfcW-SttttjP, JilT©xgt«toTf|flt^ti5^2©^[K-C$. 

sen {ctaiii©^fi6o 
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i) «*X2i«««F2tft!), MUX 1 cA»««F 1 cfifeS C3) CiB« 

in i ©««*£«■*- * is 

iii) i*S ii)T-iirfi!c£ftfcSil 1 ©&&©&i6©lS#£JB£#|g£#igt6fc#JB 

iv) i« iii)fc*t*«*.l ©*m©ifia£*M8££Rn!6fc Lfe««Cfiffifl«i&lg 

©«!&*£# u ^© 3'*ffli©F i *<aa6»e^A»Rrfl6ft«tti:Tr*x8 

C5D iH iii)(0t&mtt1&'&ZaimtTZ>mM&R 2 cTf*0> fro'lfi'lv) 
fc*«-**Uir7^l/*^K^ R4X2 cWR2 cT*t), '«WX 1 c 

t * 5 F 2 c © S £ 3' fflij C T r. - ;u f 5 y -> * - 7 5 -f v - % £ «fc t>'^ 1 ■ © 

- r? j & ^figje^ t -r s iiifflii^asB « auk -r s * u ^ 5 - 

(73 Si6fcffl^5#*y=f7^u*f- KfcttSfcSf* 3 *©«*»«*:©» 

(TV*-?? j T-zmmizmz y {mmm ^ (F2 c/F2*m 

2 c/R2) ^ (F 1 c/F lfc«fcVR 1 c/Rl) 
tStt*«fOj||STff-5 (4) ~ C 7 D ©nl"*ij&»fc3B*©J&iS« 

C9D &©ie*i& a i*fa±t«i«rfl<j3a!jaaiB5ij3&«xst:ai 
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a) VMffit s'xmtzis^x* %n?ft*mmm£®mte}&&m&ifrt>izz 

(10) X*§C)fc£tt£;f Urf^l,*:?- ^© 5' {11*58 C 1*1 B) 

C9} £fB©<ait*I#£ 0 

£ft£*ra$MxnA) t*(t5^i:-r?)X^^^tr cio) izumcomu 

CI 2) XHA) £%\1zmM& C5D fce«©£8fcJ:oT£j»<*ftfc 

4>©T-;fc3 C9} tcjjBi$©ti*!#&o 
C 1 3) HffUnfifflO«TT«Bttffill«^^J&«fT 9 en* 

tzlt C9) tfi*©*JS. 

ci 4) ii»iauc«»ffj3& t ^'f >-c»s ci 3D (ztatg^^So 

CI 5) SJ6**t 0.2~3.0M©^^-f C 1 4} CsBfB© 
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c 1 6 ) c 9 } ~ c 1 5 ) cmm<M\?tiiHDmmum*ft t\ mmm> 

MZ., m%<D;U7*)?j XZffigTZ CI 6} {cfa«©#So 

»JISJ(S4IB*-rS CI 7} (ClB^O^So 
C 1 9 D ««Olfca«l#lSET'C C9) ~ CI 5.} fcgBttO^-f fifrOiifi 

C2 od c 1 6) izim<Dtm*mz£^xm$)t&mm<D&g%mT 

C2 1} «T©g*&£tfx 1 **±fcffi»l$&EM3aj#£5fc:aig<* 

i) i*S!i:fc3**&©8l«F 2 c4X2 ciU F2 c© 5'<Mfc:ffig-r3 F 1 c 

ii) i)©tf 'J rf* Kft75-f v-fcUT^tfSftfcffitoSltfcttSff 

iii) »£i:fcS#«©«8JSF2 c© 3' <Mfc:ffiBr3»»F 3 cfcffiffiW&Jfi 

iv) «jg«IS©fflffi|g^figSiS&«jli1-S DNA # >; * 7— fe\ £«fctf 

v) 53R iv)©£Hi:& 3*? 

C2 2D ii)<D*>)dl?9\s** K^\i)©^-'JiJ7^ u^-f- KS^gfce^ 
fcLT^dE*nfcffi*|«t*ttSffi*©fifittR2 c^X2ci:U R2c©5* 
£ffiKT*R lcSXl cfc"rsC3DtclB«©*U^7^U3j-^ KT-&-5C2 
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C24) C2 1) ~ C2 3} Ki8tt©^rftfr©*y h£, MfctfMt 

*y ho 

3fcto©«£E3aj££$&ttftK&e>&i\ 0 *«Wt:*^T^ dOi2^J^;i/- 
7%f8Sm fc <t o T&*£ £ ft fc S ^ iz mm «j * g£ Efll T'#f$£ ti § . fc-flg 

£#£$T Slut ««*r«g^*f* to & t Tg|$#£ 4* 5 o 

-^4^*«±if ftift** 0 t > ^»«- 1 jaaswig^ftff to & i vi/- 7*^«f 5 

l*iMtSit5ci:*t§S, ^UT^»#|g££#to&vvi/-7 , £ii, 
ffl«Tfl<J*ifiaiB5!ISf#o7^u*f- h*#7---;i/-f 3dfc#-e§-5o 
E8ltt£ft©tt£E8l?& S d i: T- g So Vt»<D1tib<Dftmm&i&&m&t & 
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(f&fr*>F 1 c-^R 1 c) <Dmiz2'iMWiLWtZ>m®F 2 c (&3^fct 
R2c) i:HM«J{3|§lD^«E^J^^tro 

£-otz<m-tet&mmtzto*.T, f 2izT--)ULzmffim&i&<D&tit.%i) 

i(S^K:J:5 2*«[*Jg*#ltSfS^-ei^*7?*5o 
*f6Wt«t5«K*«^rsffl«Wftiga£iB5!l©a(cH:,'>ft< fc* lire**. 

H % £ §s c ©&&ttPI DigS12?iJ©li 0 jg U 6 * 5 , 

V h7«iLf;7?l/tf W5 1 >-?'y3>y>0J:^ 
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K-c*»L/fc7^u*f- vmmfateztsm^tiZo en*,©*? 

"e»5«KSm*tt©ffil#«:i:f5Ci:* J 1!§5o ItCC^ttx DNA 
5£fcfc-eg*SU RNA i:fSdi:*T-§So ^1"ft*£ritt-*j!Ptt* r*-f V 
-©^s ££©jfc»©3£K©flJgs ^bTM©S^<£ft^g^ba£^i:©$I 

3'*«SlK|H|-${±©-g&F 1 cfcT=-;Ut-5CIi:i»Tfg5fSttF £ 
fflWF l#|Sl-gi±©F l ctT--;u-r-sci:(ZcfcoT, tt**ffg£#iirci 
SIKttF 2 c *-gftfr-7*Bf&T 5 C #T' £ S^iJtc «fc otlJ&f 5 d £ # 

T5T88&flf*T*!K C©^SfflMm^(c*JffiLTV>-5^^iJ^-CM-e 

mmm&w&zti&o *-uTit«i*iifc«©y«fc«"rs««R 1 c (es«© 

fttt) *««a*f«g-&TO&«JBi:a:*. £©R 1 cfcfflfflftfcJfiaSffiai*#ofI 

B^Jfc*©«ll*i:^-r»rtKW*^UTSjSfc*^tfe«K (2#?) # 
*«fll!t*i>t, fci:*«tlMBR 1 c©J.?CffigKaft£>i3«« 
{is *©^8fcffiffitt&fiSE3»J*8o;t<y*$'U;j-?- K£z^-;i/-f 3c:i:# 

t-£> ^ ut*©*>; 7 ^ uaff - k [sZ-eu&£ftz®mm&*%w 

£ BftS ftT S ©-S\ & S ^&5^©DNA-e>RNA#fg#P 



WO 00/28082 



PCT/JP99/06213 



14 

W¥ftumiz%£nz&mt?zmm$fttcb(Dx-&-oTb£\,K tztm, mRM 

o©TOX2*<tt>*X 1 ctXffif&Zti, X2©5'{PiJ(cX 1 c &m&£ fttz* U 

X 2 : #^®^SraS^o^^(7)MMX 2 c Mffif$&JISie?iJ£fto^ 
X 1 c :^©^SK?'J^^oM^^(t?»^J!»£X 2 CCD 5' WcM"f -5SIMX 
1 c £jm&t|s] bi£SI2?'J£8o^ 

(D®mttezmmit%Mtz> 0 ^mm^^mzm^xmm^&^^m 
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tofcilSo Ut^TJ;t)lJb<(t ««X2cj3«kV*CD5 , (liafc(jig'rsfi 
«Xlcfc©8EKA», *&taSL<ttl 0-7 OJfiSfc&S 

cfc^tTO-f 5o &*Cl©»[iHiXlci:X2StSft^S*S^l/T^5, ;i/ 

&**«ui3fc«-3 < ^ ij rf 7 * ua-*- k saw** zsg&mwonwm v<Dtz#> 

£81 fc*t UT T ^ -)],? 5 z. £ * J£gE?!J fc *f U TOTftfc Efll 4 * &ts 
i:#tr£> «««^«OiB^fcftS3 , *Ji(ftlltt-rSiifcA»-eS*E5!IM#r 
±f3ft£©ESE0J&8o|*Kfc#VT*$8iiJ§C «fc £;f V 3? ? 

mtz®mx2i5£vx 1 c «\ ii#Mirr3c:fc&<»^i,TEB3tta. 
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i: U T f# 6 ft &© 7. y >y 7* t * n T tt j&ft * i? *> (D®ffim& 

f&ommtft*), m^mz « c £ 3 * y :j 7 * b * k & iisy ^ u t 

fcfllfcTfctK l5]-£Ji±©X 1 ct?=-;i/t5i:i:*^ ^-rsff^-fs, 

2o©»£Mfc-f &©&jtn*-f3o Ufe#-3ts -e©A->y^^->{i;i;>-rt*) 
*7**x77 i ;i4§£t<fcS£©£l^t£ftfc^o fcfc*.«P"Cttfc< Sft^y 

©•c»n«Av^o ^*&©#J8T?fck -jtttttACTG*i«fcvo©5«38ii:*si« % 

£ * £7* o ^ =r* * i/ 1? 'J y >( bromodeoxyuridine ) i: \.\ i tzWQAftX $>%>Z\£ 
♦awe AS* »J =i"7 * utff- Htt N WTtJ£^**«©t(«^J*fiJ6fc*^ 

Ts ^^nfc^©TT^^^^*^tft*se>ffi«igh©iss*f^s 

tf?il£#T*i*£>*IJg©M£80o UttWfctt, 5-200 Jg£ % «fcDS£U<tt 
10-50 m&PlttZo EWtt*W**i^fifcEJ6&«[«i-rSfi»©*U^9-Hf 
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ttfc < a^fcteffliSfc:? 7 --;^ 3 $#©$&•?& So &£x£^Sot-5£s 
BB£J:S* U 37 {/ U*? Ktt«»«CH:/i>& < fc* 2ooil®{3<ig!lfc:7>:i- 

£t#-e£So Jfsg^ffhLTtt, $>=f*»>>*E:**->©J;3fc*g£tty:*f:' 

S£ffi(W095/05391, Proc.Natl.Acad.Sci.0SA J 91 > 6644-6648,1994)*&tt"C*5. 

ct4>T-£So a&S^BU *U^3t^u*^ h*©ffii©gi$#{ce;i-^>©J;?& 
fg£tt©';#> KT?*M»UTfc* % Cft&B«fc7 , £$>>©«fc"5&*S^--r:*- 

*«f!8ft: i^T ffl v > 6 n S US t ^ 9 ffl ffifftitefifc©^ £ ft Sffl J©*S 
T©*i**fifOtf, W#©H»tt»< S^tffi^fl«jftt)©t:aa?3B:^o r&fri&N 
ISlI^il: 5 z £ ifi-c § So 
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ft^£^trc:i:#-e#SoX2tX 1 ctm*ft3'*«fc 5':fcig!£iBg£ 

*.ttMBB*JkRlft£8U UNA 7— gtfBMf 57* n*-*- % &3l*tt»J 
stfiM Kf £ DNAS¥"C*3i:fca*"eSS. «&IIR»3!SgBBEa] 

fcttffi* IU bM£ o fc 2 t> * 5 x S C #T- § 3 J: 9 C ft £ . 

RNA #y/5--£j&re«1-*7D*-*-E^fcE*'rftKx *$89§®£fiS£jES 

-K-rsDNASEB-rn^ te^acfia^si^Ttaiwrs^tfii^i-So ft*> 
^ne> ©fl-saw & jisesi (iv ^ -rn & 2 *m t ft ^ & izmmt s * 5 „ 
ufe^oT, *^B^(3<t5 l^iioa^^u-rsffMbT^sttttts en 

^!&$>»I*IT% »5V^t± in vitro T?®e¥fc*>^*fl^©»iRfc#Jffl-f S£ 

ffi«Ean?«ifS *ns«t-5te&a!r«s a s ^ ttans-r * - 1 * qjn-c & s . 

Ci5 #K©£fi&£ ffi fc £ ^ t # ffl ft ±13:* V =f 7 Z U K £*Uffl U 
»lliftfS<l*^fofe DMA * 'J * 7— t? hM^to-a-T^fiJcSfT^Si^to^ts 
IffiSii^l 5-6 Lfctf&WTt&WT So ±13:* U n'7 * Utf 
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f-H'(H5fc*W"5FA) it, &?X2 (F2(cffi^) ^Sfc)i5Ml:7- 
-;i/UEM$i£$©&££&£o m5lz#^Z&F A%m&£[sT'&1$,£titzm 
®W7^*-77j^- (F3) frfcOffifflfiteJ* fcioTHftSfU 
lfcjg (0 5 -A) ^6iifcfflM«i6:»LTMCffl»adB8*ff 

5^ £©fc&H5-A©fflM«^0T£j*3fts#K©3'*w#fciu 
tcfca^uj^^u^-f-KKifflaift&JisiBjys^oo *»«§©* u=f 

77l/*^ Kfcfc> *©5'*«l8B#fcfK«X 1 c (FlcCffli) fcrauEfllfcft 

oci:*^ ccfcs^ja^nsaR© 3'*«iaj^tt*©fflniij^ix i (fd 

^o;i:l:&5o H5tts R 1 *&&t ^X&titetitzmffim&Tt?*-?? 

fcJ^T S'^gP^^M^^^qTIIWSiii^Si:, 3'*JS©X1 (Fl) 
J±> H-i±©Xlc (Flc) C7r-j|/U SBSWSi: bfc#&E*tfji 
tf (H5-B)o €UT^© 3'{B!|{3^g-r5X2 c (F2 c) &JfiS*Mg^*# 
toft V 7"i: LX%to ZCD)l- riz fct#S§BJ§£ «fc 3 * U 2 * U h* © X 

2 (F2) #7>--;i/u c:n*^Btoe^i:"r««»j«^fifcA«ff*)n* (is 5- 
ft&£j$ t j; o x mm* numn^^mn^m t*%o 

*IBWt J: U J 7 7 - H * 1 JI& UT £©* U =f 7 * U**- K * 

&© u a-t; 7*7 T-^i^cifflwtj;^, 0 6 K*.*vf <fc 7 ftUft 
©ttK^fiJt^fi£ft4l§Sii:tfT?&a. 0 6^?>to*Si:*») % (D)A«*«iiit* 

R*e&5«, flli£©£fifc#i(E)tt, Jta*fc*ttftif©fti3iK:J:oT 1 *«fc-Tfttflltf 
( D ) 5 tztb<Dmm tteZoS.tz 2 C % SM^T* & 5 £fi»D ) tt, 

v^Wcra-«irtSB7f©r=-;ui»je*5o mtmMM&W&ft 
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•DffiWfflteC)&, #^(intermolecular)KJfc«fc t> intramolecular) 
(D)fcS3lEf 3 l*»iti\ ^n^tl/!p*[5l-fI^T'T--;i/UT(B)(Dtt^{CM50 

t% Mt^ti-eti* J i^^oo(D)i:(E)s^3o cne.0xgs^ Dig-re 
i:c5-e0 5 -(A)0tt»*jisi^*fc»fcttstti;a6fc^«*hfc»»«*'j> 

t fc ttftK& 6 :®^r^ :7ti:ffiS©£i5K: «fc otMt 5dW 

S««F2 ci0*Mfc»§a±7f 3'fflJ©^F3 cl:7=-;i/t57>>^-r 
(F3) £giJ£ffljg-r3o ^©T'i'^-T-^-l' v-^^-figjg^t bT^ 

fcflffl "T -5 £ £ «fc o t > c: c: $ "C® fiifcft SjaUfeffrT"? JiffS * 5 c £ § 
3o 

-r^-fv- (F3) *e>©^fi8A«BB^ns^5i«»S 0 gfcWfctf&tt-f 

So.UfcttCfclU M2~5 0^UL<i±4~l 0Wlif7^7- 

77 -f v-©BM?ag(Tin)*'f 7*7 v-©X l (F 1*>R lWBDiK 
*S©TmJ;*)ffi<«i:4«fc-5t:H^-rSii:fc:«fcoT^fig©^'f ^^§3>hD 
-^rSil So ttat>%, (7^^-77<v-F 3 : F 3 c) ^ (F 
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2 c/F 2) ^ (F 1 c/F 1), $>Z\,M* {7 $9 -75 4 v-/»gfc:£W- 
53'ffl®««) ^ (X2 c : X2) ^ (XI c : X 1) 7r&3 0 J&iCCT? (F 
2c/F2) ^ (Flc/Fl) fclfeCli, F 2^-r9»fc7--;H-* 
<fc«3*ftCF 1 c/F ira®7--;!/£ffto-SSfc«n?fc5oF 1 c/F 1Fi3© 

T=-;n*^?rtofii6«io-e{i5feWfcJttt TOtt***^. bfr b £ o S£ bv> 

*o.:p* **<y*>^ (contiguous stacking) i: of fcfaxS^fcJsSffi-r 5 £ 

qJ£££:&£jEi^7;&5(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1992) 0 7^-77^7-^F2c (X2c) fcRjgStfs 

&mx&7--)\/x § & n ct o ur* < 0-c » 5 o c 9 -rntis f 2 c (x 

©T*x Mi:F2c (X 2 c) OT^-^&ftSftsc 3011 

fcStJ^TTx 75 <f V-i; b-Ci^Sft* V =3 7 ? P®tt&E 

5!ISffi«bfc0!A»llfll«lt:fB«*n7:^S o fc*>\ COX8ttJD«fci*J«S^ 

DNA^u*-Hfc«to7:3iri6-r5cfc*7?§So 

F2c (X2c) ftft9tt§mtttfm<Z>«6C& OH 5 - 
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r utmmnm^ifi^m^mt^^o t&£>*>> f2&rna©f2 c t7_- 

RNA $ 771/* >J ^&-$> DNA/ENA 2 *$© RNA fcflsffi * 5 U * 7 * U !7~t? fc <fc 
*M «k -a T ^Htntt, F 2 t> 6 ^« U DMA tt 1 *« ft 5 . DNA/RNA 2 * 

m<Dm%mtRmz&m?zmmz&, RNaseH-?\ -B<om.u^mnkimtx^ 

1 c RTIg&ttflg t ?" 3 £ T £ * - 7*7-1' £: & 

r^-f T-t J: S^g&fcfr -5 ci * t? % So £©«^tt&te¥»*©*T!Kj& 

»*«u*-rsct-yr-t5o ^ rna ^mtbXs ?oF2cC7r- 
ra*tm£f& ^bT^ffiij^ttg-rsRs cfcm-^-rsR 3ft*fltoBj»tr* 

mfirtSo feSV>J±x ^A^nfe^lfefl:©T"TfiS»ft¥#*K:DNA/DNA«i6Dfi|ft 
m&&mftXt*-&^£ ^fc^fe«lfiijlStt*^t> fc DNA # U * 9— fe* 

*«^t>«TfflV^T*A^o &±0ot9fc, RNA &»S!fcLTm©l*«« 

rS££W U ^CW^fSttftfif-e-^fO Bca DNA # U ^ v-Hf© «fc-5 & DNA U 
;< 5—tf&*J/B It*, H1it3 RNA h <D%S 1 © 1 *«4*«©£j"fc©3ifc&-j\ 
W©DNA&^Mi:-rsSJs5*|5i-©^(z«toTfT9c:iizy7?^So 

ozmmt s c: t ti «t o t, *«fj8ta^r©tii« % a- u x—> 9 > $ * tc e>-r. 
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*-3'fc*»*fl5&MUx-: >a>[:o^tWTl:l^5, -f*to^ *&bj©& 
ofc*£*iJ&l|RtRfc:£^Ttt; s HufBUn-^r^^ v-t LTs C5;i ti&^fc«fc 

^R2cfX2ctU Rlc£Xlcfc-rs#y=r7*l/:**-r*-C&5. 
<t -5 & y 754 7-©#jffli:i D \ )\'-7<DJ&i$,£z<D)i/—jrBjMj>e,<D 

ss«s*fc»fciai-ia3t:a-3^ Mt$rtzwi+&* 

lt5o dftfc»ra©fctofc:FAfcRAi:£-3ttS, F AfcR A&Jt8$?-S1Sj$ 

X2 XI c 
FA F 2 F 1 c 
R A R2 Rlc 

R2izF2Z7u-?-t Lxsi&znzmmm^ttizimcDmnR 2ct 

ft®&)%i&mimT*$)Z>o F 1 c£R 1 ctt*ft**u F2cMVR2cO^ 

tiWTastttii-f 5ffi*©Jia6E5!n?ft £o cci-eF 2 -r 2 nosittttfift 

tifeotIl\ ffiMMNMftffa DNA*'J^5— Ko^fiJIB*fc4i«#-rs^ 
fctt* BstDMA^y^^— t?£flH^fc*§^ F2/R2c EST? 800bp, H £ U < & 500bp 

WT©s*t?*n«Bt^t^fig$n5o ttdMH 7;t/&#-5 pcrt-&> aifcgft 
7 hu^CJ:*iif3l5iStt©iST* f S^ffiSiE5>J®^fi6S»2|5ftTW'*i:*nTV>*. 
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ft5©T\ fi^Jiai2^lT?$>oT*^ fc&VCiaft&ttlfcfcajai-SCi:** 

Tffi*lll-&«*fT-5« WT, 01©(4)fc:^fcSi;-ctt^fcttlllilyfc*«W©** 
ttfclB* (H5) ^RltROSiBxgt&oT^a. EIl©(2)T*F3hLT7'-- 

i: \sxmw&M<D®mmGf&*ft*> dna * u * ? — e -en ? z 1 £ x d x 

(4)T-R 2 c&&&tt%£Gtf^m*tf.mtte'?tctZ?>^ 'J;W77>f7- 
£UT®RA#R2 c/R2©to£fc>#T-:T--;i/T5o Cil££-ffcg^-f 
5*§*f$£f£fc)U FA0 5 , $J;Wc:-&2>F 1 c{cS5gI5^S-efft>tlS 0 d©*B 

ffltt«#B»*ft*o £©fcglift£ftS*Ito8fck RAS5'ffliJK:^^FAtcffl 

ftlB^iJF F ltt, H-^WjfcatfcF 1 ctiW7--iHv 

ffiii^^tS. 3'*JB (Fl) &m-m±(DF 1 cC7--;i/t5i:#lC> 

f 2 czstsfr-rmmztix^Zo zcDji-r^^tmrnn^^m^ 

£0 3'*M± N PI— |B±©R 1 c£7^-;1/U-5 3pI$R 1 £ 3'^(c:fiSx.T*> 



WO 00/28082 



PCT/JP99/06213 



25 



R 1 •Sf^SMtt 3 C 3'*5gR 1 ©|5j-^OT--;i/{3 

ffi(D)l-7®frlZT--)l,t 2><D\Z18lZR 2 fctfix.*:* 'J if 7 * l/tf^ K (1* & 
fc*>RA) i:&£ 0 

®^tj;oTM^nfe«^iiii^&^ m3 -(8)) wt 
LX)i-7®frfr<b&j&zmifeLtzmmt>mm$ti. ^<D^mm-m±izT-- 

©R 1 ctT^-;i/UTffiliti^$^-rSo Z<DB.m<DF tR*m& 
fr*ftfcf> ®2-(7)T-fe#T^-5S^i:|ilDT*$)5o Ufe^^THI 3 -(10)lC^ 

-rfifjtau &%<DW§:tmztmwi<D^*mm? L^mmt Lxmmtz 
tzb(Dti±mznizy-£$%F i4^^fcts#«^a:5o -r&;b*>*iPJ3£ 



WO 00/28082 



PCT/JP99/06213 



26 

F2-F 1 (F2 c-F 1 c)> £fcttR2-R 1 (R2 c-R 1 c) <Z>K£fi£| 

?&m$nzm®&mmLT^Zo tctz.bzm3 -(9)x~iz, s'fujfr*, (R2-f 

2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) £\,^W#H 
K**«jBjAl:UTF2 (SfettR2) fr&Hi&U GS^Tg#© 3'**Nf*6)A 

U^h*t*^{z < t52t-yrJ7^U^ ^'FA^ £<fctfRA£ffl^£o 
*«WfcJ:S«EK01i«SJt&ttx £ft60lR&ftfc*$i&#ofc*y:J7*l/:* 
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^tztbs *ffc&»&fcL-C tt«lfcTS&<& So Lfc#-3T, FA, »S^ttR 
AfcJ;oT^4l8^Lfcttlfti:jl-3_TJSftW&*MttaB^**^o d©<fc-5 
fcSfcfrfcs FA^RA©J;?fclf^&#ofc*U:J**l/;*-f-KHU 

-sos^tt. mmttzz i*M<Dmmz*tbT, axr^^m^ fa* 

jiff t* 5o 

FA, 
RA. 

• DNA U ^ v-Hf ©SHilft S 7 ^ Uat-f - K 

-5 5«!££&i*i-5o re* 

fci:x.Klfeli¥SS(Tm)WT{c:^-r5c:i:T*fe5o -jRt:BMIIfiflE(TlB)tt, 
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^©KJfofck »*KJfofc*fjl& PH S4x5»J> »*©tt&JS14©*I8*7' 

■lE«*©ft#TTfff-5. ttfffltUttt, Tris-HCl*©+£fr&S:™>*tftt 
Ctt«flsffl*#Ofc©#ffl^e>ftS« pH tt&ffltS DNA * V / 9— KfciSfCB 
gf£o ttJHfcUTttKh NaCK &?>^fct(NHJ 2 S0<^#s iMg©r£ttfi8fc& 

(DTHM&tZZtifi-e § SoHC^^'f XN.N.N.-trimethylglycine)^ r y 
TfticfyTy*-*? Lffl&sZV isostabiliaef^fflt«to-C0[Sfta*©lSl±K: 
*>*8rC*3. ^^^>(±x 0.2-3. OM, #g- U<fcfc0.5~1.5 Mg& 

©M£ t fc'K *«W©«Kli<BS«;©{Eiif^ffl*WtrTf§5o Z.il*>©S&fl?fi 
£©HfiaifcU !M¥figfcTtf S^lRlfcfftB-rs©^ Jfi*&-$>KJfciI&$©* 

-a©SJ©#*C**©tS«©ffi«M«*liJ*l/fe*WB"e 

C^fUTm^*4i:^i»oI^^f£<ff^^.Sc:i:^^^* s ^©t*2>o SfcJ: 
0 ©!««K: ct -3 T£js&©itfT#»J(WS ttT 5 i: ^ -5 c i: (i, UfcttiS 

C0»«*ite«R©lftiHfc#Jffl i r*ci:36 f 1f**. 
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*uj?^u*f r-fr^fcar^ •7-2a©^n-4a©r.-7'f t-mh^ 

T^5o 4«©^ 'J ^7 * i/^-f - KCc^tftS 6 fttttfttftil 9 Cfi&fr 

OE?ll(ilST*^-5o ^c:t% c©ag&E0Jftlftffl1"^S£SCttJ&1'SJ:'5 
i: V * o fe £JI0£»U * 5 utt SNPs © X o fcitfe^Ii ftlfc^W fc#*r 
f£©jg/ft 3 * U rf ? * u tf^ p © 3' $JKf*& t & S fi 

y #iMffi£j& ft » jR»C»IH U *» WK: tt iESfcft » JR ft * fe e> -r c i: C ft 5 « 

«M»ftffirifCir>*i:iaci:*»Tf*5, cm^Ofteatiu fe^i»2o© 
ffltt-C Jt«l££ ft ff o T ^ 5 PCR lift if H fctKBfS U t < l £ „ 

SSl*)©iE?>JX 1 {3T--;b-T 5 Z t £ «fc D x g a ftilS t 5-&b6£j© tfJtff f 
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SC*«Wt«fc*Hi, F3 (mi-(Z)) ^R3 (02-(5)) trnVtcTV*- 



CO^tST?tts F2c/F2Hx R2c/R2H, Jlc/FH, ^UTRl 

c/r lBTS^aT^-^jessauKfe^aiR^n, ^bTS^u<a:F 

3c/F3H, fc6tffcR3 c/R3IBItiU ZtlVtlF 2 c/F 2 Nk 

R2 c/R2S©7z-;Hclftlt^n53>f'f ^jl^* X* y *>7JS£fc: 

cfc o T 7*- -T 5 «fc -5 n 5 o 

iz £ ^ X imm<D&m( synthes is ) i: mm ( ampl i fi cation ) t l> -5 fflfi * 

S ft fctt»©# &£ ft t ^jii^ b T & £ 3 £ g , -«©KJ6 U Tits ^ 

3'*SSg(C|5l-II±©-gUF 1 ct?--;bt5it^§5^F 1 § 
{S;^ £©fi«jF i^|bi-^±©f l c£^--;i/-f Sctfci-Dts tf£ttl£ 

Wi©Sg&«Wig*T?iftS, c©«fc$fcl*«M*«(± % &©J:-5fc«Cafc»"3n 

*3&^riift*®fc»*;u-r«rtBJ>j] - imm xi c ] - [^^m^^ib 

-3' 

A) SitfR 1 c Cffilf ft&Jg£B8l (77^7-RA) ©2fi8£ffljg-rSo 
5c*. ^^Mt^§Il^t5igSIPJIt «B8F l*»£fg#Rl c 
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F 1 cfc^fc5iI*E^Jfc*£trfc0T*3o -35. 7*7^7-^7=-^ 
<<^-FAtRA(D?£T'&, flMXl c/X 1 ©Efll£S&5fc®fc'ra0#fi* 

®mo 3' ^JStt.^ioc^fig^nfcTO 5 , -^gi5^sM-r57'v-<v-FA{c 

£&tia$& 3'*iB«it#«&£*u w»©s*s«±a*a* U«J:fC/7lfe 
h^3' sfeJHfc^-rrtfcfraE-rsfWK x2 c c«aifl«i*ts«x2 

•3T»S!«ElfiK:fflttlWft«*^'rSiii:K:«fc^T|gK© 3'*J»fc;i>-7T*j6 
^t5. , i^-^77^7-tt(D)Wt52*iil!0Pi«II^^Sffl 
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5 (i^JK^^C J: 5 2 *«01SD»r#£ D & H «fc -5 C 7 * U T~tz i; & 
S J: a fc dNTP mmfcifi®. D - £ft£ot 9 Ctttt L&(*ftfc£fc £ & 

»; >t— a 7*5 v-tz rna * ^ 7--e©rn **p a ut*> < c: t & 
£©*§£& SDA&£jfofflUfcft©M£|i3«l£, 0 6 -(D)©^*^ 
© 7*d * —* §gi8t 5 RNA y ^ ^ —if £ <fc o UWu toil 3 o 

m&l&y)<Dtm&-pimx$>Z>o if^^A7D?^ b\ SYBR Green I N feSttg 
PicoGpeen©£"5&2*«W#R-f >^-*I/-^-T?ftSm3te6*©#4T-C* 
«Wfc£3**«©£j&#fc*»*fttts £/^©JtJn£#^T£3feB£©Jt* 

ifviffex z0M®m&m*?cRm^<Djfom4s%z.t>nx^z&, v 

- 94 v -*fc £ s i/ ^;J-;i/©$g£ i: ggijjFofrft ^ d i: e> ^ * ft 

^ LTM£ft*©£T% lffi^©DNA^U^7— fe"ft^iJfflt-5©^l'JT"fe-5o C 
©a©DNA^U7^— fcflcfct, WT©«fc-5«c*©*«»e>ftTV>5o £tz> 

<Dmm<D&m%.nmz-Duxb, « ft tfE5»jtt#s©««*^(SStt t ussits 
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Bst DNAtf IM tf 

Bca(exo-)DNAtf IM^— if 

DNA • ifI©£W«7 • 77^> h 

Vent DNAtfU* 5— 

Vent(Exo-)DNA*lM5-Hf (Vent DNA * >J ^ 9— if * 5>x^ V7 7 1/7- iffg 

&£Rlfc^fct>©) 

DeepVent DNA* 'J* 5 — If 

DeepVent(Exo- )DNA # U ^ v — if (DeepVent DNA # U * 5 — if 6 x £ y 7 £ 1/ 

029 7T-->*DNA * if 
MS-2 7 7-^ DNA * 'J ^ 5 —if 
Z-Taq DNA U ^ 5 — if ( $11) 

kod dna * 'j * 7 — if immmm) 

Z tl h <D&M © + T *> Bst DNA * U * v — if Bca( exo- ) DNA tf 'J ^ 7 - € tiU 

■fe -f 7*o h 3 — ;u©3HR©WI £j£tf £ o 
Vent(Exo-)DNAtf 'J / 9-«tt,«IB«lfStti:*fc**ftW«Wa*fll*fcai*T 
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>;^K(single strand binding proUin)(Dffi1)[llz&-oX{%.M£ft : hZ£ 
#*D<c>tlTU£(Paul M.Lizardi et al, Nature Genetics 19, 225-232, July.l 
998) 0 i©f^ffl**«WC*6fflU l#$l*£^>^M£»-f o 
T*H«#«©fi3t«**»»1"*^ k^-CS 5ofcfc;ifcfVent(Exo-)DNAtf V / 
5— gc^ltli, 1 l^T4 gene 32#£3&T?»3. 

^/fliifl) 5'*$cMLfcgR#T-#±tfi% i 

as. tfetfoT, dA , rp*«»o-ci*a6^inuT*H«k&&«c^«t5fcN 3'* 

cyjfeifffcfc^tlJbtUSoT*, ZftZmitLT blunt end tt* 

jc^v7^i/t— mftzmmt zztt-czzo tztmz, ^§2© vent dm 

BttCOflStt«»OCfcA»6x Vent(Exo-)DNA fe'fcS^rb 

■7>f v-i: i/C&S&'&a©*'^* * - **MteJ*©*kfcft3 dNTPs 
»|K8l3{©*lli8teJ&£fT5 DNA*U*7 — 1?> B»*fi*St#aft*ftft4AS 
I89?0L E £ ££££ b T^«Si6i*«©tfttB© fc » t « «eK*aT?«ia* 
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git©!; £T'fT/L 3 <fc aft'>^rAttnft JEJ6ftOS«Oll»*±HWC* 
**Wt:«fc-3-C6rt*n5, 1 *«l±t:ffi«l»ft*JiiB5>J* t «SK««[ 

^|*lCfflMWE5!lft^o-C^«:V^©-C«tS(wJ;t) 2#™±£#8SbT L£ 

UTKttfcftfcft^ DM * U ^ te*ft{£ffi b"CV>S JCtt, flD*ft*£XfItt 
££>f?it©jio*&8^ •S^B8©«6iJ»©^T?W*J-C» So 

z>o ffis*r*e^3& j Rii6ftttsSK:*5;i/-r©«ijgftx i4C/TNifeo H4fre>*> 

*»S«k^^ ;u-7-(i7-v^v-©r--;i/d J pl^ii^l2^JF 2 c (X2c) 
fc s F 2 c — F 1 c (XI c) ©Wfctf«"r***EMi:-C*«**lS. F2c 
-F 1 cIS (»»fl«j£7jva-«X 2 c-X 1 cffll) ©IB^Jttx «SSCfi*fS«* 
IS W T & 5 o U fc # o T d CD $g C *t U T ffi tti ft & Jft £ 12 ?'J ft ft o 7" o - 7 ft ^ 
4 7U?4X2-£titils »S!ftl*W*lftfflft?T-5c:i:tfTS3<> Ufrtu £©« 



WO 00/28082 



PCT/JP99/06213 



36 

&?n\z. &®mz, \sfrb&m®%m&°i®'cibz>o &?>v^ 
7 ^77^ RntifcfSo ^^^^©^sm i^ififtfc 
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-flSfaMft ftJgftt iot 'J yjvp'f a &##f **RTfg i: ft 5 c i: * ft**-"* £ 
b *&HI9 tw J: o t ft -5 d i: *»T £ 5 1 #iS±£ ffitt ft * £££81 # C am 

e e> nfc x y 7" c a«f k c t* o - ^ ***r « * . t ^ b3W©tt«f -c 
tbTDNAf->>r±{z@^-rn««t^o ««fttfi*n©*ac«t 
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sffl^n^ is^nfcx u < ©gftft dna ^'j ^ x-rsc £#-e 
lffi©MM&m 

E2(±, jmbrbosi; u^iiw©fij«jRa©-w(5)-(7)ftj5%-r«iaia-eft* 0 

0 3{4,*«f!B©asUUJB«©SJ©JKa!©-|»(8)-(lO)*^t-«^a-C*5. 
II 5 (is *«Wt<tS3E«8fl«JftJll!«©-aJ(A)-(B)*^1-«IS0"CSfeao 

H6tts **wt«ts-*aiw&ffl«o-«(CHD)*^Tr*aBi'e**« 

H7«\ M13mpl8 ©foflMfiaSKaitCfcltSs *U J* K ft*!**** 

BI8U\ M13mpl8 *»S!tur*«Mtc«t 5 1 ^iiSC^SCt^t^ 

l/ — > I : XIV size marker 
l/->2 : lfmol M13mpl8 dsDNA 
U — > 3 : target & U 
B9tiU ^JlStfiJ 1 tJ;-3-r^e > nfe*«iWfc:j;5«E»^^SJS©^fiJi**®JIS 

b — > 1 : XIV size marker 
U-> 2 : MWfoO BamHI vPKfc^J 

u-> 3 : ms^g© pvuii mitm 

U->4 :»«»0HindIIIJHft* ' 

miOtt, M13mpl8 £$*12i:UTs >»»Pt:«fca*%lW© 1 *«**£© 

£fifc&i£fc cfc o T ff e> n fc £$$1© TXD-z tt&ftfb ©&$ & ^-r ¥*T'$> 3 o 
0. 0.5. Is 2ttSjs6fSifft:«J!inbfe^^'f >itJt(M)£H-f 0 £fcs N fctPit$*f 
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-21 imm DNA ©*& 10 zl mol ££fo 

Hiitt, hbv &M<Dm&)m&mwz&vz, xviztuxT-tzmmtz 

B12lt M13mpl8 Ctt*d*#lfc HBV-M13mpl8 UT**fll3C «t« 1 

— : XIV size marker 
U->2 : lfmol HBV-M13mpl8 dsDNA 
b — > 3 : target & U 

U->1 : ^A^^r-^OHindlllfi^iTM- 
l^-V 2 : H«S0>J 1 ©£Jfc£j*«J 
1/ - > 3 : 3 ©SiS^fiS* 

H14tts ^-yy h-C&SM13«pl8©aK*giTi:St:s *«WtJ:5 1 

ittKJt^nmil, TfctSJSS«fBB3«pH©)!g[IR"C»S, 
U-> 1 : M13mpl8 dsDNA Ixl0-' 5 mol/tube 
b->2 :M13mpl8 dsDNA lxl0- |6 n)ol/tube 
l/->3 :M13mpl8 dsDNA lxl0- ,7 mol/tube 
U — >4 : M13mpl8 dsDNA Ixl0* l8 mol/tube 
U->5 :M13mpl8 dsDNA lxl(r 19 inol/tube 
U->6 :M13mpl8 dsDNA lxl0- 20 mol/tube 
U->7 :M13mpl8 dsDNA lxl0' 21 mol/tube 
U->8 :M13mpl8 dsDNA lxlO^mol/tube 
U->9 : target & U 
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U — > 1 0 : XIV size marker 

M: lOObp ladder (New England Biolabs) 
N: ttS&L, (»CbK) 
WT: S£M$§S M13mpl8 1 fmol 
MT: £H§y£§S?M13mpl8FM 1 fmol 
mint. jflftmRNA Kt^ttJtiSJllfc*^*, * V 37 * l/tf* h*£$ 

QUI 8 (i.mRNA r UT*$gflB£ «tS 1 ****K©^fi8^TffiC J:^ 

HfliSffJ 1 H13mpl8 ft<D®M(D®m 

M13mpl8 ftHSfctr, 1 *£±Cffittti&tt£iS9J#&S££ 

|g<*ftfctt«0£fifc£i&£it*fc» *ltt:«!fflUfc7'7'f7-tt, M13FJU M13RA> 
M13F3 N ^ LT M13R3 ©4«MT*$>5oM13F3 t M13R3 «u *ft^ftM13FA i: M13RA 

Zo T<7*-7*^v-y;M13FA (*5lrMiM13RA) £ 9&ftfr£*BH&£j$0jg 
jSiftMSr^'fT-ft©^ M13FA (fcS^ttM13RA) «lt5iit:3> 

M13FA (&S^«±M13RA) or^-;i/^^(c^Bc:5«t-5K:cti^©7 , 7^ v- 
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75 -fv- 5'fll®Wtt / 3* WOW* 
M13FA M13FA (3 «fc S^jAffiWM®«tt Flc i; PI U 

/M13mpl8©SI$F2c£;t§*t) 
M13RA M13RA £ «fc S£jftffi*t$©^*$ Rlc ^IrIU> 

/M13FA t «fc S^fifcffi«l«OfStlE2c 
M13F3 M13m P 18 F2c (7) 3' <JW CRgf S F3c £4§*f 
M13R3 Ml3FA^ c k5^MiI©MR2c0 3 , {liJ(cP^1-5R3ct3M 

COJi-JfcT'^'f ^— £<fcoT* M13npl8 ©fg« Flc *»e> Rlc ^itiWAt 

£j£ttffljft (2 
20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM (NH4) 2 S0 4 
6mM MgS0 4 
0.1% Triton X-100 
5% K(DMSO) 
0.4mM dNTP 
77^?-: 
800nM M13FA/I2?iJ#-5f : 1 
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800nM M13RA/IS?aj#-5f : 2 

200nM M13F3/ia?iJ#^ : 3 

200nM M13E3/ia?iJ#^ : 4 
^-y^h :M13mpl8 dsDNA /E81#^ : 5 

SJS : ±SBS*&ffl[S 9 5 °CT 5 ^AD^t U 1 *$i 

Ufeo SJ*tt**2k±K^ U Bst DNA-stf U 7— tf (NEW ENGLAND BioLabs)£ 4 
U ^SP U 6 5 °CT- 1 BSP^&Jfo^-B-fco SJfcSU 8 0 «C 1 0 «-BU7!RJ6*ff Jt U 

£JS©fllB : ±8S£j6tt<Z> 5 #L {3 1 M © loading buffer £$3§#D U 2 %T 
#D-*y;i/ (0.5% TBE) ^fot, lftHk 80mVT-m^j*i&bfc o fl-^IMX 
v-^-iitTs XlVUOObp ladder, Boehringer Mannheim Ltz» %M 
&<Dtf)\/% SYBR Green I (Molecular Probes, Inc. )"C$fefibTttR£fltBLfco 
«l*ttBI8fc^r-fc*D-eft5. &U->ttft©^>X;i/£ftjfobTl>-5 0 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target & L 

* ^ © x / 7" ftjfefi, * i ;b rt^ g ^ ^ ^ n T v ^ & v w ^ ^ K ^ L 
T£jMtoW*B*ftfc. ^^X©a*> K©9^s 290bp, 450bpttjfi©^> KB\ 

EflJ«: 1 2#2*$jt&^fc&® (E2~(7)*«fcV02-(lO)*»2*«li:& 
ofc^OfcfiS) *J:WEW«: 1 3 (I2l3-(9)(c$>5^v>l*^(zffli) 
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fee 

«JR&* fciKHbC <fc o TSU if £ D ^JS0!l 1 T-^^ 

**ifcsK^-f x©^/7 , &/^— >-^attt$nftiv^> K^M-rn^ £ft& 
an> -r ft % «t o T^jsJfc* n fc i *«±fc«w»ft*W0« * &s £ jiig 

Xftff! 1 8 *£- (200#L) r— ;i/U 7x;-AMfc x^y-;i/ 

tt^^ftffoTJ«»bfc.c©^t■c^ftlilJRbT2oo/zL©TE^l•ftt•efl»l!lu 

*© 10/*L £#JIKI** BanHK PvuIK Hindi II tr^fteft 3 7 s C2BtP B ^ 

fcbfco mib®*nTHu-7<>f)\, (0.5% TBE) 1 B$|gU 80mVT?S& 

JMH/fcofl^fr-f X~7-ti — £LX, SUPER LADDER-LOW (lOObp ladder) (Gensura 
Laboratories, Inc. &) fcffifflUfco t/Jcffil^©^^^ SYBR Green I (Molecular 
Probes, Inc. )T!!fcfibTttl&*fllflRUfco ttJKttH 9 fcSVTfcfc 0 S-l' 

1. XIV size marker 

2. MStt© BamHI 

3. »»«©PvuIIiHfl;4fc 

4. »|!H»© Hindi 1 1 ^b«5 
icrJt«W«ift©«V>itM^J««*«lBl6bTV%5tt*iS5>Jtt^ l£?'J#^ : 1 

3, itJ8l« : 1 4 S I2?'J#^ : 1 5^ fc«fcOT?!i#^ : 1 63?i:«i££ft&o 
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T-&£o **©Ltt\ (1*«1) fc^trKttfcOTJMftttltf**;^* 

£1. **i|l!C«t5»«4««0«IIR»**flsKW- 





BamHI 


PvuII 


Hindi I I 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 


tttb 


101,177,230 


56,237 


142,147,161,170 



(ll,15;BHKSfcV>) 

t|i|i£&T##^0^*'f' >(betaine: N,N,N,-trimethylglycine> SIGMA)&ftl£ 
M13mpl8 *»SfcU *«5WtJ:S l*«±K:«»fl«J*ffiaiE5!I* J 2S!S{ca«* 

77-f7-(i, jQMIltWIU*©^^*** «SDMAfitt, 10" 21 ool 
(M13mpl8)T\ RM42*flSi:U-Czk£ffl^fco «"f 5^** >&s 0, 0.5s K 2M 

( 2 5 #L 40 
20mM Tris-HCl pH8.8 
4mM MgS0< 
0.4mM dNTPs 
lOmM KC1 
lOmM (1«US0 4 
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0.1% TritonX-100 
7*7 -fT— : 

800nM M13FA/IB^J#^ : i 
■ 800nM M13RA/i2?iJ#^ : 2 

200nM M13F3/iB?'J#-*f : 3 

200nM M13R3/E3&JM : 4 

v Y : M13mpl8 dsDNA /IS^JS^ : 5 

HBV ftfeTaffiftmnzmfriL/olS M13mpl8 dsDNA %:§fiWL£ Ut, *SPJ3lCj; 
3Ma£j$#i££a£^£o »(c^fflU/t7'V'i' HB65FA .(iB*J#^ : 

6)> HB65RA (IB?iJ#^ : 7), HBF3 (IS?iJ#^ : 8), ZLZ HBR3 (iB?!J#^ : 
9 ) ® 4«HrC*<fc£o HBF3 h HBR3 tiU ^ti^ti HB65FA HB65RA *&l&&&t 

7 '=? 4 x'-tt HB65FA (& 3 VM± HB65RA) <fc t> *>\klJ> <iftWiM-&f8,<D&&t «c £^ 
§7*7-i'v-^cD-C% HB65FA (&£ l>fct HB65RA) i:SfitS»3 *i 
^*y*>^H**fiJfflLT^=-;H-*J:-5k:»!tH/fc. HB65FA 
(*S^fcfcHB65RA) ©7r-;«flf){:g: ££9 tCinexDT^f v-** 
S^<flS^L^ 0 M13mpl8 (Z^dStlfc HBV (cffi^f %*%Mm<D$->f v Y 
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an ( 430bp ) 4 sa^'j i o c ^ t & . 

(&Mffl*Bii i cwi/feo 

5' mora / ywcflw* 

HB65FA HB65FA(C«t5^ffitt}^O^Flc tHt 

/HBV-M13mpl8 F2c Cffiffli 
HB65RA HB65RA£<fc3£j#Mtil0fi$Rlc fcWi: 

/HB65FAtJ:S^^«»«©««R2cK:ffi»- 
HBF3 HBV-M13mpl8 OffM F2c © 3' ffl£IMS*-£ F3c fcffifct 
HBR3 HB65FA {I «fc S£lftf§4llM(Z>ffitt R2c O 3' 4H£K&r § R3c £*B*i 

dffl,t9§7'7'f?-i: 1 to-Cs HBv.at-e^^ffls^-iayu &«a*a^« 

M13mpl8(HBV-M13mpl8)©^^Flc fr<b Rlc fc^fc3»#fc*©ffittWfc«UiEai 

1. XIV size marker 

2. 1 fmol HBV-M13mpl8 dsDNA 

3. target 

tmm^ target T 3 i:#£tf><frs fit^^^ h*©-?**- 
fcbTftfifc*#*B*nfc (U->2)o ffit'fXO/OFC^^ 310bp, 
5f : 1 7*<ta c iB5(J#-^ : 1 8 © 2 ♦Mfclt'f X#-&T3C £fr 6> fcJ&tP? 
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SSTt*©£M© 5 #L t x ^en^ti 1 ,aL (D alkaline loading buffer £®!jn 
U 0.7%T#n-X7;i/(50mMNa0H, ImM EDTA)£$-pTs 14 B#P^ 50mA T*SM 

fflbfco 1M Tris pH 8 -e*#J^ SYBR Green I (Molecular 

Probes, Inc. )T?Jfe6UTtt»SfllSLfeo ISIfl&S 1 3t*t, #U->ttttT 

©■»f>7;i/fc:*HfcUT^So 

1. 7Af7 7 -Very Hindi II iHfcSrtf 

■efeioHfllWl (1/->2X fgjfePH (U->3) ^££&£j»i2kbase 
T- £ 3ttHT?'J>fc < t 6 kbase fil±fc STflWT ^ 5 CI fc^JW Lfco tiMX. 

mmm 1 ^» 4 ©*gte&#T-e*»£ftfc * o fc^ > h «±* £tt#8ST » 
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tzo 9 -f v. Y X-$> 3 M13mpl8 dsDNA £ 0 ~1 fmol t U 1 BH£ £ 

bfcoflffiflJ 1 fcHfi&fcU 2 %T^D-xy;K0.5%TBE)T-am^illUSYBR Green 
I (Molecular Probes, Inc. £ D#K£fltBbfco ^WX7-*-i:l/ 

XlVdOObp ladder, Boehringer Mannheim)£&ffl b£o *§mf±0 1 4 (± : 

1. M13mpl8 dsDNA lxl0-' 5 mol/tube 

2. M13mpl8 dsDNA lxl(r 1(i mol/tube 

3. M13mpl8 dsDNA lxlO- ,7 mol/tube 

4. M13ipl8 dsDNA lxl(r ,8 mol/tube 

5. M13mpl8 dsDNA lxl()- ,9 mol/tube 

6. M13mpl8 dsDNA lxl 0- 20 mol /tube 

7. M13ipl8 dsDNA lxlO- 21 mol/tube 

8. M13mpl8 dsDNA lxl0- 22 mol/tube 

9. target &L 

10. XIV size marker 

( 1 ) M13mpl8FM (£830 ©f^jg 

*->7*y r DNA tLXs M13mpl8 (MS), £<fct>" M13mpl8FM (gglO *R 
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^tzo &JIS^fc*M13nipl8FM®ft8![Bu LA PCR™ in vitro Mutagenesis Kit 

mm) tttfflu i MusiALL ^-^i>s/>^c«tDia5»i 

SSISUfco FlfS«T?OiB?!I*WTK:^-r. 
g£M : CCGGGGATCCTCTAGAGTCG(I£?!j#^ : 1 9 ) 
: CC GGGGATCCTCTAGAGTC A (E?"J#^ : 2 0 ) 

(2) ruv-cDT-yjy 

tPJffllSSIItft 5 i -5 C I, fcogg©{ML £ «fc UWitgiB?»J( target) 

ctt*s#fs«©ffisgi0S£ia 1 5 £^-r 0 

(3) H*gEJfo 

M13mpl8 £<fcth*M13mpl8FM (ftgUB) SiiCUs WT£^-f 

ff^mtWfflr^-f v— fey h : FAd4, RAd4, F3, R3 
SSSiififfl^^v— fey h : FAMd4, RAd4, F3, R3 

FAd4 :CGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 
GAT (IBjnjM : 2 1) 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (ffi?!i#5- : 2 2) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAC (ffiBIS^ : 2 3 ) 

F3 : ACTTTATGCTTCCGGCTCGTA : 2 4 ) 

R3 : GTTGGGAAGGGCGATCG (iE?!j#^ : 2 5) 

(4) M13rapl8 <D)0&i&&m<Dtft8i 
SJS«©fflitt6lTO i: * D T* So 
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D2W 3.75aL 
10X Thermo pol buffer(NEB) 2.5 juL 



2.5mM dNTP 
lOOmM MgSO< 
4M Betaine 



20mMTris-HClpH8.8 
lOmM KC1 
lOmM (NH^^O^ 
6mM MgSO< 
0.1%TritonX-100 
400 juM 



4#L 
0.5uL 

6.25//L 1M 
M13FAd4 primer(10pmol/x/L)Xa: 

M13FAMd4 primer(10pmol/^L) 2//L 800nM 
M13RAd4 primer(10pmol///L) 2//L 800nM 
M13F3 primer(10pmol/#L) 0.5>aL 200nM 
M13R3 primer(10pmol//zL) 0.5#L 200nM 
±S. 22/J.L 
±tmj&mz#-yy b M13mpl8x ££iiM13mpl8FM 1 fmol (2#l)*»iOU 
9 5°CT-5#H3in&U ^-yyh**tt$*tl*«i:U. £Jfc«***± 
tC# U Bst DNA U * 7— tf(NEW ENGLAND BioLabs)£ 1>uL(8U) M U 6 8 °C 
Sfctt 68.5°CT- 1 «fHS*S**fc. Efc&x 8 0 °C 1 O^f^^MtlU 1 

El 1 6T-^f £-5 (C>FA T-fc U-CS^Sffl© FAd4 §tt % 

^psffl© FAMd4 ^fflvN^i:^^ m&m<D®m&&<ofr%}m(tozmffifi s n% 
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7* hi:&£M£ mRNA tbX. #$8B.J3£<fc *tt*0-&fitoErJS*tt» 
feo^—!7* * h il&S mRNAfct, iJAKIf Sl^(Prostate specific antigen; PSA) 

bf;»t$ 5 ffi&MJIIIBf* LNCaP cell (ATCC No. CRL-1740)il, # 
^^iffllST**S«t4#«W4eJfil^«Blia»K562 ceU(ATCCNo. CCL-243)£,1:10 6 
~100:10 6 T"*g-&U Qiagentt (b'^y) © RNeasy Mini kit £flH>T:£ PvNA 
£«&£BLfco nm£.&mLtz7?<{ T-fcJu PSAFA, PSARA, PSAF3, ^bT 
PSAR3 © 4 tt^T*$>-5o PSAF3 t PSAR3 tt, ^ft^ft PSAFA t PSARA £ 

£tzs PSAFA(&£^fcfc PSARA)©7r:-;i,#&$fci$fc:;g££«fc -5 C 

PSAFA: TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG 

(ffi*l« : 2 6 ) 
PSARA 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(IH^J# 
^ : 2 7) 

PSAF3: TGCTTGTGGCCTCTCGTG (E7!l#^ : 2 8) 
PSAR3: GGGTGTGGGAAGCTGTG (EiPflS^ : 2 9 ) 
7-7^T-0«|jS«l«:^«4WTK:*'i:«>fco »«© mRNA £ n — K 1" 

5 DNAigSE^J(-^r-S.^7-v^ ^-©{ftSHfiU fciVSHISi** Sau3AI © 
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psafa psafa c <t ^immmw^ fic t m t 

/n ftigsi^'j©^ F2c \,zmm 

PSARA PSARA <fc 5^^1180^^ Rlc £ [nj D 

/psafa tc j; ^mmmomm R2c (3^^ 

PSAF3 f^lli^J®!^ F2c CO ymfcm&t % F3c tz4&St 

PSAR3 PSAFA fc: J: Z>€nm®®kCOffl& R2c © 3'ffl(3^-r 5 R3c C« 

(2 5 //Li?) 
20mM Tris-HCl pH8.8 
4mMMgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH<) 2 SO< 
0.1%TritonX-100 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA 77-fY- 
200nM PSAF3 & PSAR3 7*7-f?- 
8UBstDNA#lM =>— fe" 
100U ReverTra Ace (TOYOBO, B *) 
bflZ ± RNA 

±TCDmft&fr±Z'm£Vtzo *mmiZ&^T& mRNA ( 1*110 * target 
fcl/T^5©T,Jn^tttJ;oT l$!Itr5X*i«^T*&£o£j5&f±,65°C 
Tf46^Wm\ 85°C, 5#T\ SJ6*ffjt**feo Sl6*Tft, 5>uL©£j5&r£ 
£ 2%T#D-* SffiotSW U SYBR Green I ftfctB Ufco 
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*g«&Ell.8C7jVfo #1/ — WT0"tf->7VUfcttJfal/t^3o 
Bst RT LNCaP *IBS&/l0 6 fll© K562 

1 - + 0 

2 - + 10 

3 + - 0 

4 + - 10 

5 + + 0 

6 + + 1 

7 + + 10 

8 U->60E|fcttl#L#*Sau3AI-ei8fl3Ufcfc© 

9 U->7©Rj5&SlSU AL^*Sau3AI-e^bLfe*)0 

10 Xv-A — lOObp 7 ^— (New England Biolabs) 
BstDNAtflMv— fe\ ReverTraAce©l>?'ft*— JUM&iW 
•bftfcfrofc 0->1~4) 0 mfiOm^ft&T-Z&s LNCaP S#©. RNA # 
G&t&t, mmmWtitt&Ztllt (U — > 5 ~ 7 )o 100 75<I© K562 HUSK: 1 
IBOLNCaPiP60«ltBRNA-C*»ai^lB-C»ofc (l/->6). 4IMfitttt% 

5*S£©»rtt£i8{t£ftfc (U->8, 9) 0 
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$fS©fc&*>1\ IM&UMfll*<&S£L&i\ bfr*aKfciiM»*§»l 
r-5-t(c<toT, l*«±Cffi««ft«Sffi5»JA«^St:aig*iifc«Ktfa*lS 

m-r s ^©sic^-rau^* &6jA*H*ft bfe«f b^ 
i*gg<*i£ (-r&fr*>, aft^ciBffiWftjfiSiB^^aebfe*©) ©M©fc 

rsffl*l«^fiRR*S*fi 1 -5ci:{cJ:oTi#©#S&aiB6-r5i:^fiftx ^-7" 

*»e»^fifciai&bfe«ffe&ffi«r«©iKft*ff-5o c:©«i:^*Jifis*BxgA», 

S * ^ a 1 1 tt t »T *«W C «t 5«K^fi6SJ5B© fc ©© 77>fv-hb 

2 o©7*7 -f t-<o*H bfcffiBHflfcittltHttfi:* ##fift& < ^t^-;Kc 
*^fK«ii«SJ(6A«PI*&b-Cb*-5cii:i:J:b^^ **«3-Ctt*v^H 

tsffl^x- § s fcttMfcttwe » a 0 zanm&mm ur snps sAiMftft-c 
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l**ftttJS£EW©a«?©HST?*o-T\ Ml: itw^u »J if* 9 
^b*T-fc£o a*b^iBWfc*^Tt4, m&£!©ffiffliH£/££j£&AkftE 
■fSDNA^U-/?— g©»TSi6ftJtt«)*ii:3&«-C*5o Sfcx RNA*»lifcU 
T^^SHJfi-rsS^tcii, Bca DNA : stfij/^ — te*©cfc ? &S£ii£¥gff?irSt$i: 
I^SmS© DNA # U * 5-H?iSttfttt*8ro DNA * U * 5 - tf £ fcfc 

<£^>-^ ^T©#3({SJ(Bftm-©#*K:«fcoTff"5ii:* t 'eS5o £©£?&*> 

>r;i/&#*sffiT?sft»«K©ii«Si6siiat-sRii6Jgsa:cinsTfc»e» 

ftTUfc^o &5VM± N SDA $©&»©#IS£)EBKjfaCafflf SfcUTfc* 

W±M^fc «fc 9 *!6W©ttK©^fi8^a5 ^©fe©©^" 'J =f* * Utf*- K 
a»©BK&SR«*TOfc:»»"rs*rfcftM*j|tftrs. 
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1 . WT©x*i££*r 1 *»±tffl«IW«:*aS!5iJ* t *i:t:a«S*nfettilO 

a ) H-«±©-» FlcC 7--fr? 5 £ i: * 5 «tt F 1 £ 3' £Jgj£iI 
x., coiStSF 1#F 1 c{:7--;i/t5CfcCi^t> mS^^RJH^ 
«F2c r 5 i i: #t* * S4fclft£ S xi 

b) FlcC7^HHfcF l©3'«$^Mi:ltfflIi^iSfT?l 
8 

c) M$F 2 ctmMtiOteMmfrbteZF 2*Z'*mz$ts*V3?*ls*3- 

u*5-#fc£*»»*tejafcfTT3T, x«b) T^«*nfc«»«ft«ftt 

d) Hc) T«»*n*a£^«^TOi:«;ofeffl»«IK:d3W-5ffi«o*« 

2. igd) (wd3^T> ^fe^^^R l cfcT^-;i/fac:i:#T?£3l^ 
-ii®3'aCi?St5HR lt*D,R 1#R 1 c\ZT--)\st%Zt 
C^TIS^Wj:IIR2 c ^^tf^-T-^M^nSlf^ll 1 
K83tt©£iSo 

3. i:*«TO2o0ISX2SWX 1 c fcTMUfifc&fu X2©5'<i 

(zx i c wmmztut* u 3" ^ * i/*?- h*o 

X 2 :^©«3£g!?iJS«rOttK©ffi*tOllS«X 2 c £ffitttt&J&££8l&ft 
X 1 c :<#^©iSSIS5»J*ftoSKt:*5ttS«Hs8X 2 c © 5' flflfcffia-rsfgJg 

x i ctnnmiztoKHXEmitto'ow* 
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4. XHa) fc*W-5tt»^ ttT©Xlit«toTSItt$nS^2©tS[itT!fe 
S»««lt:!B«©^iS. 

i) f|«X2i«I«F2Tf*0s MX 1 c#M$F 1 cT?»S»*«3fcllB 
m<D*V3?Z U** KO**F2ft»fflkftS*«©«*F2 ct7r- 

ii) *U=f7^U*f-K©F 2 *^tftfijStU »S!fc*Bilt«Jfc«»iaai£i$ 

iii) x« ii ftfcft 1 ©ttK©tt«©««***»IS^#flrttfttt» 

iv) x;g iii)fc*tt*«i i ©*»©ia««ii^*™fc ufc««fcffl»«i«:« 
©M££$u ^© 3'*js©f i &«s#»£#prn&ttfli'fc-r3xg 

5. xgiii)oJfi^^SRTtlfc-r5iS«3b f R2 cT»Dn froxg iv)C 
*it**U ^7^I/*f-K3&«x W2c«R2cfii5^ S«Xlc# 
fgtfiR 1 cT?»S»#JE3CStt©;ty if* 3***4 CB 

mmzsttzjim w-cGfm&t Ltzmmnmz z'm^r--^t^T^^ 
v iz «t smaiBttflH&aK: «t o rff a mmn 4 s & t± 5 cfa«©*«o 

7. £jfcfcffl^5£ai-y=f**i/#* Kfctti!fc£{7S*©ffiffl«#i:©BM? 
fijg#> PID* r U>^x>S/-©TT?*©B8^t:&SW*]S6fcl3tt©^o 

{Tt>9-7 : 7 4^-/®mzm% 3'ffliJ©M) ^ (F2 c/F 2££1>*R 
2c/R2) ^ (Flc/F l£<fct>"R lc/Rl) 

8. ilSfc&Stt&jyRNA XH ii)fc*»*ffl«III^J«*a»C3?»* 
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m&zn-o&m-tz'no m&m 4 ~ 7 ©^-r ti^tieis©;^,, 

C) iiiB;i/-r©a^ 3'*j|^K:ffiS'rs;i/-rrtCffl»fl«j3B:ffia6S?!I* 3' 
£ £ L T IS B&«4f E ft fc AUK 1 5 * U * v — if £ J: * 

ffox. x^b) ■c^fi8*nfeffl»«saaiuT*©3 , *«ftjfis»ig^* f qr 

D) X|§C) C*^T3'*ja*Jfi^^A»Rrfi6&ttJI8i:bfc«*iaA) 
*JttS«rfc&fSSi:T-5X;iI 

1 0. ItC) C*^S*Uif7^U*f-K**x *© 5'ffljfeiBfc:i«B) fc* 
l^Tfcrtfijftfc&ofc 3**«K:ffl«|fl«|«:tt*iB3?y*flt^fc*©'C»SII*« 
9 ^HB«©tiiH^^o 

1 1. H{cxac)fc*w-5*';^7^uai-^K*^je^i:L-c^j56*nfcffl 

1 2. XSAJt^^SttS^SI^SKifBftC^ti-p-C^fife^iifc*©-!? 

& sis $m 9 (cf3«©ti<g^^ 0 

1 3. mmu^mmm^Tx-mmmmmm^R^nommM 1 

9 tHB©©£i£ 0 

1 4 . Afiftg&m#J#"<? >f 1 3 £g3tt©#i£o 

1 5. Kfcm#£o.2~zMa*9 4>%&&2itzmjmi 4£gB«&©££o 
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1 6 . m$M 9 - 1 5 iztmm^tn^omm^^n t\ 4Mi£j&£j&ttiP£ 

1 7 . Jt«£^^jsa«5Cs ;i'-7 , c«»fl?i«:*a6iB5!i*"^r«r7 , D-r*»*x m 

*wmtzm*M. 1 7 ct3«©£i*o 
1 9 . mmmmmft&T-zm&m 9 ~ i 5 £!Btt©Mf"ftfr©iifi35fi££fT 

*S»M1 6fcffl«©#iSo 

i )«fSi: ft F 2c*X2cfcUF2c© 5'11£&g-f 3 F 1 c 

£X 1 c £? SUM 3 fcE«©*y H 

ii) i)0^ V 37 PU*?- LT£j«3ftfcffi«i8fc:*ttSffi 
3&©«#fcffittttfcffiSE*l&£&* »J 37 * K 

iii) ttI!fcft51*K©fStiF2 c© 3' «fc{ftg-rsiS#F 3 ctfflHWftfll 

iv) ««tftSO«»«-&^SJ56*««l"r S DNA 'J * 7— K N £,fctf 

2 2. ii)<D*i)37 9U*? "i)©*'J=f**ua-*- K&^figje^tbT 
£lfc£ftfcffitt«fcSttSfflfc©SI«R 2c$X2c^UR2 c©5'fc4Mt 
-f 6R1 c&Xl c fct5»*a3 (cl3Sg©^-U 3? * L/tff- K 

112 lfciBSB©** ho 
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2 3 . MCttSDttfc£lT0g*fc£tr> 2 2 JzfBii©* «y h . 

vi) i)0* »J if 7 * l/tf* p LT£j*£ftfcffiSBfci3W-3ffii 
©M@R 2 c© 3'flJtffill1-S1S«R 3 cfc««W&E£IBai*8o* U if 

2 4. a!*Ig2 1 ~2 3C8B«©^"fn*»©*y rfc*SfcttinttfcttK£jsS£ 
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2 
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Rlc 
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M4 



primer fa 



• 
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6/18 

16 
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6001 GCX3COCAATA CGCAAAXG3 CTCTCCOCGC GOGTTGGOCG ATTCACTAAT QCA3CTG3CA 



6061 OGACAGGTTT COCGPCTGGA AA3CGGGCSG TCAXGCASC GGAATTAATG TGfGTTSGCT 

M13F3 M13F2 



6121 CACTCATTAG GCACCECTGG CTTTACACTT TATGCTTCCG GCTCGTATOT TGTOTGGAAT 



6181 TGTC3^G03GA. TAACAJVTTTC ACSCAQGAAA GAGCTATGAC CATGATTPCG AATTCGAGCT 

^ MlSFlc 

6241 OGGTACCCGG GC^TOCTCTA GAGTCGACCT QCfiGGCATQC AA3CTTGGCA CTQ3C03T03- 

M13Rlc 

6301 TTTTACAACG TOGTGACTCG GAAAAOCCTG QCGTTAXCA ACTTAATOGC CTTGCTGCTC 

M13R2 M13R3 
<4 < 

6361 ATCCCCCTTT CGCCPGCTGG CGTAATAGOS- AAGA3GOXG CAXSVTOGC CCTTCCCAA: 

6421 AGTT3CX3CAG CCTGAATG3C GAATGGOGCT TTGXTGGTT TCX^3QCfiOCA GAA3CG3TGC 
6481 CX3GAAAGCTG GCTGGAGTCC GATCTTCC1G A3GCCGATAC GGTCGTCGTC CCX7TCAAACT 



6541 GGCSGAIGCA CGOTTACGAT GCGCXXATCT PCPCCAPCGT AAXTATOCC ATTACGGTCA 
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H8 



1 2 3 
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12 3 4 



1kbp 



500bp ► 
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10/18 

1 0 



0 0.5 1 2M 
-21 N -21 N -21 N -21 N 
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1 1/1 8 

1 1 



1 CTCCTTGACA CCGCCTCTGC TCTGTATCGG GAGSCCTTAG AGTCTOCGGA ACATTGTTCA 

61 CCTCACCATA CA3CACTCAG GCAAGCTATT CTGTGTTSGG GTGAGTTAAT GAATCIGGOC 

HBF3 HBS5F2 ^. 

121 ACCIGSGTGG GAAGTAATTT GGAAGACCCA GCATCCAGGG AATTAGTAGT CAGCTATGTC 

HB65Flc 

181 MTGTTMTA TGGGOCTAAA AATCAGACA& CTATTGTGGT TTCACATTTC CTGCCTTACT 

HB65RU 

241 TTTG&ASGAG AAACT3TTTT GGAGTATTTG GTATCTTTTG GAGTGTGGAT TCX3CACTCCT 

301 CCCGCTTACA GACCACCAAA TGCCCCTATC TTATCAACAC TTCCGGAAAC TACTGTTGTT 

HB65R2 HBR3 

361 AGAOGAOGAG GCflGGTCCCC TAGAAGAAGA ACTCCCTCGC CTCGCAGACG AAGGTCTCfiA 

421 TCGOCGCGTC 
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m 1 3 



13/18 



23kbp 

9.4kbp 
6. 6kbp 

4. 4kbp 
2. 38c2. Okbp , 



0. 56kbp 
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H 1 4 




12 3 4 5 6 7 8 9 10 
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11 5 

6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

6061 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2 d4 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ Ml3Flcd4 

62 41 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13Rlcd4 ^ > 

6301 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 d4 ^ M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

6421 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 

64 81 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 

6541 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 



WO 00/28082 



PCT/JP99/06213 



1 6 



16/18 



68 °C 



68.5 °C 



FA primer 



FAd4 



FAMd4 



M N WTMT 



M N WTMT 
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mn 

1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 

61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 

121 AAGCATTCCC AACCCTGGCA GGTGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

► 

PSAF1C 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 
► <- - 

241 ATCTTGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

— ► ^— 

Sau3M PSAR1C PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 
421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 



0 
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123 456 78 9 10 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP-1 998-317476 
<151> 1998-11-09 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 

<210> 2 

<211> 51 

<212> DNA 

<213> Artificial Sequence 



<220> 
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synthesized primer sequense 



<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequense 



<400> 4 

gttgggaagg gcgatcg 



<210> 5 
<211> 600 
<212> DNA 



<213> Bacteriophage M13mpl8 



<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 



•e 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag 63 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 43 



<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 8 

gccacctggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 



<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<400> 9 

ggcgagggag ttcttcttct ag 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tfftttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 



cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 



<400> 12 



<220> 
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<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 



cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 



<400> 14 
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<220> 



<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence : Artificially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 



<220> 





WO 00/28082 



PCT/JP99/06213 



8/12 



ccacacaaca aaaagtaccc ggggatcctc tagagtcgac ctgcaggcat gcaagcttgg 480 
cactggccgt cgttttacaa cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg 540 
ctattacgcc agctggcgaa agggggatgt gctgcaaggc gattaagttg ggtaacgcca 600 
gggttttccc agtcacgacg ttgtaaaacg acggccagtg ccaagcttgc atgcctgcag 660 
gtcgactcta gaggatcccc gggtaccgag ctcgaattcg taatcatggt catagctgtt 720 
tcctgtgtga aattgttatc cgctcacaat tccacacaac aaaaagtacc cggggatcct 780 
ctagagtcg 789 

<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 



gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120. 
cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag 310 

<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 



<400> 



<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 

<400> 19 

ccggggatcc tctagagtcg 20 

<210> 20 
<211> 20 
<212> DNA 

<213> M13mpl8 mutant 
<400> 20 

ccggggatcc tctagagtca 20 

<210> 21 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 



<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> . 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artificially 
synthesized primer sequence 

<400> 28 



<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificial ly 
synthesized primer sequence 



tgcttgtggc ctctcgtg 



18 



<400> 29 

gggtgtggga agctgtg 



17 
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